Introduction
The experiment described here was designed to tag cod in situ with acoustic transmitters for subsequent behavioural studies based on the received acoustic signals. As an incidental benefit observations of inter-species interactions and behaviour towards baits were obtained.
Many fisheries harvest several species of fish simultaneously. The unit of effort expended in a multi-species fishery is usually applied to the catch of each species in that fishery. Interspecific competition for hooks will have influence on the catch per unit effort (cpue) of a target species (Rothschild, 1967) . The prevalent occurrence of dominant predators in long-line fishing is discussed by several authors (Skud, 1978; Løkkeborg and Bjordal, 1992) . This paper describes the behaviour of a wolffish towards baits as well as the interaction with cod and haddock when the three species compete for the same bait.
Material and methods
An underwater TV-camera with radio contact to a TV monitor aboard the vessel was used to observe feeding behaviour of fish towards baits (Fig. 1) . The observation rig was lowered to the bottom at 250 m depth. Three squid-baits were offered, one of the three containing an ultrasonic transmitter (50 kHz). When this acoustic tag was swallowed by a fish, the depth and position of its movements was automatically recorded when within the working range of a positioning system, composed of a triangle of hydrophones suspended from anchored buoys (see Godø, 1995) . The behaviour of the fish in front of the camera was continuously monitored and taped on a VHS recorder for later detailed examination. The experiment was done at position N 72 33 E 25 51 during daytime (1300-1630 local time) at 3 April 1995.
Results and discussion
A short time after the observation rig had reached the bottom, increasing amounts of cod and haddock were observed in front of the camera. About two-thirds of the fish were haddock while one-third were cod. The species composition was similar to that seen from bottom trawl catches taken in the area. Regularly, some of the fish headed towards the baits, but no distinct attacks were observed. After about 50 min a big wolffish, estimated at about 70 cm in length, approached the rig and stayed *Authorship equal.
close to it for about 15 min. Form and size indicated the fish to be an Anarhichas denticulatus, although species identification could not be confirmed. During the time it was present the wolffish demonstrated three types of behaviour:
(i) Territory inspection: The wolffish spent much of the time swimming around the baits and the rig, apparently establishing a territory. It was out of view of the camera for short periods of time (10-30 s) and thus we do not have a complete record of its behaviour. The number of cod and haddock in the observation volume varied from 0 to 7, and was clearly dependent on the wolffish behaviour (see below).
(ii) Chasing: The wolffish showed aggressive behaviour towards the cod and haddock and during several instances it attacked fish that were approaching the baits. The moving and aggressive wolffish obviously scared other fish away from the area. (iii) Feeding: At 7, 8, and 11 min after its arrival, the wolffish snatched the three baits off the rig in very determined movements and swallowed them immediately.
After consuming the last bait (which contained the acoustic transmitter) the wolffish stayed close to the rig for some minutes. Using the acoustic tracking system, we were now able to follow the movements of the fish even outside the visual range of the camera. It spent the next hour swimming a distance of several hundred metres in various directions and subsequently left the area covered by the tracking system. Later the same day and the next, the same wolffish reappeared within the system. Subsequent behaviour suggested that the animal had a restricted territory. Intra-specific competition between spawning wolffish (Anarhichas lupus) in the natural environment has been reported (Keats et al., 1985) and the behaviour of captive male individuals of this species indicate that they probably defend a territory (Johannessen et al., 1993) .
Although these observations were only made from one individual, their implications are interesting in terms of the species composition of catches in long-line fisheries. Long-line selectivity is known to be dependent on numerous factors (Bjordal, 1989) and might for example be affected by interspecific compeition for baits (see Skud, 1978; Engås and Løkkeborg, 1994) . However, direct observations of the behavioural dynamics behind such competition are scarce. The observations presented here are a clear example of how a dominant species may reduce the hooking rates for other, perhaps target species, in long-lining. When large wolffish are present at the fishing grounds, their dominant feeding behaviour might significantly reduce catching efficiency for other species. If long-line catch data are used for stock assessment purposes (Hovgård and Riget, 1992; Engås and Løkkeborg, 1994; Somerton and Kikkawa, 1995) , such competition may cause an overestimation of the wolffish population relative to other fish species.
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